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(54) SURFACE ACOUSTIC 
WAVE ELEMENT 

(57) Abstract: 



PURPOSE: To provide the surface 
acoustic wave element with high 
performance by finding out a cut face 
and a surface acoustic wave 
propagation direction more proper 
than those of a conventional element 
in a lithium niobate substrate and a 
lithium tantalate substrate. ' ' 

CONSTITUTION: When a cut face 
and a surface acoustic wave 
propagation direction of a 
piezoelectric substrate made of a 
lithium tantalate are selected to be 
(&phiv;, 0, \|/) in Euler angle 
representation and a range 
substantially equivalent thereto, the 
angle &phiv; is 90°, 9 is 90° and \j/ is 
in a range of 0 to 180°. Furthermore, 
when a cut face and a surface 
acoustic wave propagation direction 
of a piezoelectric substrate made of a 
lithium niobate are selected to be 
(&phiv;, 0, y) in Euler angle 
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representation and a range 
substantially equivalent thereto, the 
angle &phiv;is 90°, 9 is 90° and v|/ is 
in a range of 0 to 180°. 
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K, *tt&Btt£fi»3*«fc&®Bff«Bttl<fcB& 
BB»B*fc»HT, BffittSIS©* y HBRtfPMSB 

nfcBB»fc*»MBHtr*i*» <p£0°~180 
' ©BB. 9S90°, **0* CRBlsfcC&BBB 
tr*Btt»B*B*. 

[»*B2] *tt, 2 0°, 4 0°, 8 0°, 100 
• . 14 0', Xli 1 6 0 0 icBBsn* MSB 1 KB JO 
BwB&BB&BT. 

[M&B3] *>?;L-BV? 1 '}Afr<=>fcSBE«S£± 
K. Btt£Btt&^2tt«fctt0«ff*B&l'fc*& 

BBttB^fcft^t. kbebsb©** hWRVft&& 

ft&BJtncVtfttlUH&'rs&B. <p£90°. 0£ 
9 0°. ^£0* ~1 8 0° ©ttHCMteUfcttSI* 

[»*^4] 3 1" Xttl 6 4" KBBesns 

B^3Kett®B££BBB?. . a? 

[M*B5] =*^«U?->A*6a«£E**«± 

k, att£Btte^£ii-*&&®«&£B&i'fc&tt 

BBBB^fclfr^T. KBE«*R©*ybBfttf#ttB 

®S£B#fa£. ^y-nmfnr(a>, e, tmxsz. 

90°, *S0* ~1 8 0' 0«HKauebfcttft1* 

[»#B6] 3 7° Xttl 6 4° KR^an* 

5 ECKOMHElftt*?. 

[»«©b«&rb] 30 

[0 0 0 1] 

immi-ommftm) #»b», x^tbu^asSch 

tt*>*;H^jy*AftJEBtmiT*Btt»B*B^ 
Kirrs *>©•?&•&. 

[0 0 0 2] 

[ft*©8ffi] SS#ffl«BB^©iHiBBK*5HTtt. 

B^tt. B*.tfH7fc«-r«fc. EEBttBBrSSC 
<l)©*Bfc«tt®««(2)***tt©K»B<3)<3) 40 

*>©■?<&•&. — SetC. #tt£BBB?©EB&Kfc:£V> 
[0 0 0 3] fcZUST. £¥©9ffM8®ftB&ft.C# 

ot, *#^y»T«a*r«&BttBB»B^©ri 

-X«»B*t»TV»«. WttBHIlBkTOtibMttftfi 
tt. Bte£®&©e»j$«Vt«ffi|fBBL(=i!£fiA) 

tOHBT. JfcSHcJcoTBfcSft*. 
[Si] fo = V/L 50 



#B¥8-3 16 7 8 1 

2 

[0 0 0 4] Sot, »ttBB*B*«>»B«MI:l::»«: 

©«a*WKx*^-*iMti/ft«»6BB*fiarr* 

Btt8nr*oT. hB^SIttgB&eJS^^SBW 
fca«T*;:fcfcJ:r>T. e*B£«/jvg<U HK, 
I/-f ■J-(Rayleigh)fc<fc D "bB^fiBaBSBS-r* H 

[0 0 0 5] B«SBttBffifc*/i§v>&BttBffliSB^£ 
UTtt, *1LST*5»K -^B'J^Aa.Nb 
0 3 )©4 1° Y-X*yK 64° Y-X*yK &tf 
^>^;VBU?'?A(LiTa03)©3 6° Y-X*yh 

A»»6nTv»*(B**« rBttBB«*ro©ew&tt 

i*iJffl©SittJ «?1fBa«#^BXffiA Vol. J76-A, 
2,ppl29-137,1993)„ X. ESflUB 'J ^^A(L i 2 B< Or ) 

s«t*v»Ttt. av>«»©tt*a«*)S**»si»it 

BB**»«ft*nTV> TO3fA regfliB 

U^9A»*««W*l«iaiU-*-«J #ffi«150 
B*£S639@W*£S»<6.6.23)). C©«S3¥14*ffi 
*©tt«a*«. aftottfiBBfcfiV^TrtKftfi'J- 
^-ifcfclftfftTV**. SIC. ffif©#s/ hBSWT* 

-^^Bu^^ASBseB-rsBft^ttBBafct?^ 

TWKIt«ft*nTV>«(«**«. W±^w| TLiNb 
OiS«saSMtBB*©«ttt»f*y H Vol.J69-C,l 
0,ppl309-1318,1986). 
[0 0 0 6] 

#5tlSftffijiBtt*54 0 0 Om/sTJot, HKB 
V»tt*BBO*y HB«»#*fr*?FIBtt««»*. X, fi 
K«&**4>fc<. Bfc*3fcBjyi«|g£B»##Sn 
MJW*HHIitattFI«:5k>Ttt. 

* u assr^ "spMkvj-y assks t» 

T. ft&± 0 *>B«&* y h®RtfBte£®ifc£B#ft 
fcJUHU cnfcJ^TBttBOJMfeBWSBtfPBBB 

[0 0 0 7] 

[«■***«-**©*«] zzr, x* 

^B 'J >9MkV AS«K*5tt5 

Bffi3»ttSB»©eB1#ttS> *yhHat«WtBB* 

eB^ifijsa* kb a z. t \z j: o ran wtcw^ u 

fc. ^©^*, 2^©3^r^©Ba#ttSBK. W6. 

Bi£(First Leaky Wave) t, ^^«5{S<&Sx.5fiffiBtf 
eft?* 2 Bft^ffift (Second Leaky Wave) £jl,tti U 
*BW©^JSKBr?fc. 

[0 0 0 8] B. BttBfflBB?0»ttff«K*v>T 
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3 

b. toznT^z-f&mummi wab, i.i. 

Campbell, W.R. Jones, "A Method for Estimating Opt im 
al Crystal Cuts and Propagation Directions for Exc 
itation of Piezoelectric Surface Waves", IEEE trao 
sac t ion on Sonics and Ultrasonics, vol.SU-15, No. 
4, pp209-217, (1968)#88)£8fflU n>tfi-^->5 

ttgtSKfi«*lflli:o^TH:, $ftl:#tt£iiitt*?£ 

IttfbT. ^©ftttfcUiSILfctJIS. ->3^U— >3 

[0 0 0 9] - 

OTi^T, ttJEtt&£®*9 MBRtf»tt»lB«e« 

ntnHWic^«*«BHt-r-5t#, <p*o°~i8o 

" ©IBB. fl£9 0-\ tp£0° UttfcUfc 
[0 0 10] «fcDfl#«CB. <f>B, 2 0°, 40", 

80°, ioo", 140°, i 6 0° . m^zztiz 

[0 0 11] *ftneff«j||2®*ttS1iItt*?». 9 

fc©T&oT, &/£«»«©#•;/ MBRtfgft&ffi&fi 
U8#|pj£\ ^ 7-ft^T?(<p, 5, tlORtf^ntg 
MMlC^ffi^SBffl-hT-St^. 05:90°. 0*90 
• . tf>€rO° ~1 8 0° OfMICttftl/fcC&tlMtfc 

[0 0 12] iDS^WCIt tf>B. 3 1°. 164 

[0 0 13] *R«IZft«g3®Wtt*mk*?tt. - 
©t!$5t, KBE«Sfi©*y bffiRtfflMSSSfte* 

#isj£. *f 7-ft«^T(<p. e, ^Rtfuntiw 
tp$o° ~i 8 o° otBHicKjtufcct«»atr 

•5. 

[0 0 14] «tO**«ICB. 3 7° . 16 4 

-5. 

[0 0 15] 

[flUH] ±fBSg l ©attaraWS^lci^Ttt. 
■J^Agffi© (<p, 9 0° , 0° ) *vM:st>T. 
<p**0° -18 0° ©^fiSBICMoT. M'J-SiO 

WMftcD«^lc*ft-6«ijl»«ii»©e«ffl*tt. <p 

**. 20°. 40°, 80°, 100°, 14 0' SIf 
16 0° tfifi-CB§Sli:£9. mia&tttS^fK&K 2 IS 1 



»BI¥8-3 1 6 7 8 1 

6. 2%t, 

[0 0 16] ±E*2WttJ5iB** : 3Ft»V»T». 9y 
?JMft>J?9AS«© (9 0° , 9 0° , ip) iJyhiZ 
*5HT. tp*«0* ~180° ©^(BHtHoT. HU 

-£©*<> 2 ttottfiauKSff-rssi 2 ^ft^Bfi^jg 

2 ft*. X. ^31' ICT. «&«tt«S£fl*»K'** 
2.14Xt40. S2«a«ffi«©£aM»fcB, s® 

*#1 64° iCTBS^tftS. 
[0 0 17] ±B*3#ttSciii*3rFlC»V»Ttt. 
7S»J (9 0°, 9 0°, 0) HCfc 

HT. jp**0° ~1 8 0° ©^fcHKHoT. fiffi&g 
iW»7 0 0 Om/s £, ffi«5TifiS5i©S2jiag®K^ 

3=esn*. x, tp*t3 7° ct. «ftmis«fl(ft«t 

1 2. 9 £2fl&*llft©e«il&tt, *** 

16 4° fcTIMte&*. 
[0 0 18] 

[0 0 19] 

Tffifi-r*. 5fer. H8K»rJ«/»T, # ^•®R<y3!iM4 
^®^£fc&;>5fa£#£T*;rc^&ffl;i-'1 , 7-3(<i>, e, 

*)fc-3V»TRWTS. H*©*K*MM»ftX. Y, z 
£T*fc£. Ztt£'*4V£UTXtt«Yttffl'\ag<p£ 
WUrtESttT, ^nSrAlttfrS. *ICA l|*£tK,> 

A2tt£f£. £©A2$li£i£«g£bTA l«£-&tf® 

*ttT?*yhu »*tr*. *lt, m&ismzijy 

hb&S«lC*viT, A2fft§«f'DttTAlf6*R c * 

inaoKA**jK»j-iaca*fc*i*A3iitu -©a 

Rtf#ttil®ft£as#ft£*^;7-:ft(«l>. 0. <p)£g 
;kT5©T&5o 
[0 0 2 0] -frTB U AggKfett&g 1 aiftg 

MM 

BllRtf0 2B, -^-^K'J^^AStg© (<p. 90 
° , 0° ) ftv hlCfe^T. XSMSftftMlMapeii)* 
maM*(ihort)0Pf«£C?fr>T. saiaa^ES 
©e«8^tt*^a<p©MSci:UT«bL/tfc©T*5. 

[0021] si fcwr»ic, « i ^gffljs©affis 
sb, &mt>wfc si»©»n©*£K:*. u-r u-« 

©ttfiaftJ:9fe*<&:r>T»S. f»K. SffifttBItt© 
S^Clt av»«»(Fast Shear Wave)©ilSI'jfi^ffl 
fib, O'i^HO" lCS-5<p©ftS«affilC 
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(4) 

5 

8S£(SlowShear WaveJwa&glCjfi^tetfcS. 

[0022] z<Dm\z. $mi>mi&o)i§>%£m<D®£ 

fc0<oe«ll**, ft«<f>©M£!ci:UTiSfrLfcfc©T 
£5. 07K©$IK, *=0\ 60°, 1 2 0° Rtfl 

so 0 ©ttis-c, mn.®W£$&®.}<mm*:m2 5. 1 

[0 0 2 3] SB*<W»©8-&fciJ i0 

V>T, * = 20', 40°, 80°. 100°, 140 

tt, rne>©*>y hlCTl 6. 2%t, 

5. <SU «B#£i8©«£fctt£J^fc**:*t*^. 

[0024] ? >^w% u ^A&mz^-f^m 2 

03Rtf04li. ^>^;VK'J?'>ASS©(9 0° , 
9 0°, ht*V»T, SBft**&ttH;R&Cflt 

[0025] B3ic^-r«c, m2mmmw$i<D&mm 

Kt& SBtfRft. fi»©<srno«^lCbtt6 0 0 0m 
ffi(Longitudinal)cofi;ffi^SIC#StCja<^oT^S. 

[0 0 2 6] 04ti. 9stMmMmaix*i*&*fc. 

Doe«a**atobTt»*. 0*©$n<> tf*<3 1° 
i:t, «m8S«SS£«&K 2 «S;tti2. 1 4%£ftoT 

*B#ttftttiitt®tt6fc&tt«ettiB& 
tt, «&»M&©*£tc:fctts£ii8fli&j; d 

[0027] =.*fmv ?v &&mzmzm 2 m&& 

Bfe 

0 5Kr/0 6te. ^t'J^AMCOO 1 , 9 
0° , *)*y hfc*V»T. ^B**maWBfl»Rr;«a 
WH*©WifcfcOV»T. SS2 31&gB8E©e«8fttt£ 

[0 0 2 8] H5K*-r*K, l§ 2 flli!fca?Bilfc©ftffi& 

*i4»7ooom/st. *»TKanr*D. wj- 

&©ffiffij£«©ffc2fg<bfc^TV>-5. X. «2Mfe*tt 40 
*£-«&*Sfc6*LT*D, *3»»3 7° Ttei&5 0 

[0 0 2 9] B6tt, mm««i!S-&«ScK 2 Rytl!KS 
iSfcD ASii>©B8gci:UTS:bLfct>© 
•CafeS. 05K©$O<. *a»3 7' \ZT, ISMWBG* 
ScK 2 ttg^cffil 2. 9Xi. *£&<it£oTV>5. 



ftB¥8-3 1 6 7 8 1 

[0 0 3 0] ffi. H17>£H6fcjRTtttttt. 3>b*3. 

©tx;!/fl;lc#3£*©KM#&ofc£:LTt>. -fcfflK 
SttH17SSH6 0!)jf57©«(to&lftKttJ6f38ftba: 
Ht#A6ti*. «t>. *5SW»C«*»1««*B«[& 
tfSB2Ji»«B*tflE*OWJ-*fc*Jt«W*±"e 

[0 0 3 1] ±»©*K. *BWT?H:. =*7«U?* 

assr^^ >9)vtkv k&mzmz'g 1 saa 
BB»ira2«a*B«sa»wfcw*ufctt*. ^ti 
6o**ct3^T*«. hBxtmtt^BSE 

MMtz»« WSMfc^tt^BifctSI?- £SSfi£ U fc. 
[0 0 3 2] ±iH*JSW©i8Wtt, #58W£«9»-*& 
»©fe©T*^T, 1#flF»*©«BK£«©»WSK^ 

u ^liiBHssiitfssifcarr^STttftVi. x. * 

£G«®ftff aMBlTCS* 0*#*n»rilT ** C t » 
[01] (<f>, 9 0°. 0* )*y hO^^RU^A 

[B2] p±©mm«i« 4 s^s&^easa*icoviT 

[B3](9 0°, 9 0° , *)%yh<D9>9Mk l )9- 

[04] ra±©fi^««i!s^«tsc&tm*ta^c^viT 

[05] (9 0°, 9 0°. idJiyKD^^S'Jf 1 ) 

[0 6] H±o*a««iS'&«ftfttPe«i*fc"3irJT 

[0 7] #tt«B«*?©-«ll«fi»IS^-r¥BBT» 

[08] *'f9'-ft*»«Km-r«HT*&. 

(1) s« 

(2) ttffi 
(3) 
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